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Phomopsis—
the causal fungus
of lupinosis
by P. McR. Wood and A. G. P.
Brown, Plant Pathologists

It is now well known that lupinosis
of sheep and cattle follows ingestion
of lupin stubble colonised by the
fungus Phomopsis rossiana. The
fungus infects green lupins but persists on the stubble and under certain conditions apparently produces
a toxin which causes the disease.
As Phomopsis is now widespread
on lupins in Western Australia its
ecology has been studied in detail
as a basis for possible control measures.
This article outlines what is
known so far of the disease and its
control.
Infection by spores

Phomopsis infection usually begins
with spores which land on plant
surfaces, germinate and penetrate
to inner stem tissues. Plants become infected from the seedling
stage onwards and most have multiple infections. Two spore types
appear to be involved.
Pycnidiospores are produced from
dark, pin-head-size fruiting bodies
clearly visible on old, infected lupin
stubble (Figure 1). These spores
may be splashed on to the soil or
other plants by rain and act as relatively short-range infection sources,
probably over less than 100 m.
Infection over long distances is
caused by wind-blown ascospores; a
survey at the end of the 1973/74
season indicated that crops within
2 km of lupin stubble infected in the
previous season had high levels of
Phomopsis infection, presumably
from ascospores.
Phomopsis rossiana is the imperfect state of the fungus and produces asexual pycnidiospores. The
perfect state has recently been
isolated from old lupin trash by
P- McR. Wood and described as a
new fungus, Diaporthe woodii, by
the Commonwealth Mycological

Institute in Kew, England. This produces the sexual spores, or ascospores.
Ascospores have been caught in
spore traps from June through to
September. They originate from
fruiting bodies similar in size and
shape to those producing pycnidiospores. However, these perithecia
can sometimes be seen to have hairlike projections (Figure 2).
Despite early infection Phomopsis is often difficult to see on lupin
stems until October when brown
stem cankers develop, caused by
fungus within the stems. Black
pycnidia then begin to appear between November and February and
usually develop to form the larger
black stromata (Figure 3), an obvious feature on old lupin stubble.
Infection from seeds

Infected seed can serve as a
source of infection. Tests on seed
samples from infected lupins have
detected up to 3 per cent of seed
carrying Phomopsis. Infected seed
could thus introduce the disease into
new areas outside the range of ascospore infection, but is not thought to
be important in areas where lupins
are already established.
Spread within an infected crop

In only one instance, Phomopsis
pycnidia have been observed on
green leaves of a dense, self-sown
stand, apparently acting as a source
of secondary infection and spreading the disease to other plants. Such
a situation is probably rare as the
fungus normally depends on lupin
stubble for survival and infection of
new crops.
Toxicity

Although the fungus is usually present in green lupin stems it does not
normally produce sufficient toxin to
cause lupinosis in stock eating green
material.
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Factors affecting the development
of toxicity are not yet well understood but the main problem is the
development of toxicity on mature
lupin stubble.
Generally, dry stubble can be
safely consumed but there appears
to be a complex relationship between the amount of dew or summer rainfall, humidity, temperature
and the density of the lupin stubble
which influences toxin production
by Phomopsis.
Conditions which promote growth
of the fungus also encourage production of the toxin.
The length of time for which toxic
lupin stubble remains dangerous appears to vary.
Dangerous levels of toxicity usually decline after one or two weeks
in the field, but in laboratory tests
dry lupin material subjected to high
temperatures and ultra-violet light
retains its toxicity for long periods.
This suggests that other microorganisms might be degrading the
toxin under field conditions—a possibility which might be encouraged
via some biological control method.

Fungicidal protection of Phomopsis has been inconsistent. Also, as
lupins are subjected to spore infection over three to four months, the
cost of chemical protection over this
long period would be prohibitive.
Protection from lupinosis has
been obtained experimentally in the
field, by covering a small area of
lupin stubble to prevent it from becoming moist. Even though the
stubble was infected the waterproof cover kept the area nontoxic throughout summer. A similar
result might be achieved by baling
lupin stubble and storing it under
cover, but as bales stored moist
have become highly toxic, experiments are needed to determine a
maximum safe moisture level at
baling time. Baling is not likely to
be economically worthwhile at
present.
Conclusions

Research so far carried out on Phomopsis rossiana has shown it to be

a highly successful and widespread
pathogen of lupins in Western Australia. However, it does little economic damage to crops of narrowleafed lupin (Lupinus angustifolius)
or sandplain lupin (L. cosentini),
the main varieties grown in this
State.
The fungus can be spread by
wind and rain and survives long
periods in stubbles and stubble fragments.
Control of the fungus does not appear to be an encouraging proposition.
In the short term, investigations
being carried out by the Lupinosis
Committee (see previous article)
should lead to management strategies which will allow the best possible use of lupin stubbles. In the
long term, understanding of the
nature of the toxin produced by the
fungus in the lupin plant may enable
development of stock treatments to
prevent outbreaks of lupinosis.

Control measures

Possible Phomopsis control measures can be grouped under sanitation, resistance and protection.
Sanitation involves breaking the
fungus life cycle by destroying crop
residues before spores are released
to infect next season's lupin crops,
or by rotations which avoid infections from stubbles. Unfortunately,
however, the fungus can survive for
at least two years in infected pieces
of stalk and large amounts of lupin
material usually remain after grazing and burning.
There are also many lupins by
roadsides and in bushland, as well
as self-sown stands of sandplain
lupins which carry the fungus. As
the range of effective ascospore
dispersal is at least 2 km, the
possibility of Phomopsis control by
sanitation is not good.
Lupin varieties resistant to Phomopsis might provide a long-term
solution but a high degree of resistance, or even immunity, would
probably be required to prevent
colonisation of dead plants and
stubbles. Resistance in suitable
varieties is not available.
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Fig- j-^Pinhead-sized fruiting bodies
(pycnidia) of Phomopsis on an old lupin
stalk

Fig- 3—Fruiting bodies on large developed stromata
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